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(54) SYSTEM FOR COOLING ELECTRONIC APPARATUS 

(57)Abstract: 

PURPOSE: To suppress pressure rises in the circulating system and closed 
system of a structure for cooling electronic apparatus to low levels. 
CONSTITUTION: In this cooling system, a pump 2 for circulating a coolant 1, 
heat exchanger 3 for cooling the coolant 1, cooling module 5 for cooling the 
electronic apparatus 4, and tank 6 are provided and a circulating system 8 is 
constituted by connecting the pump 2, heat exchanger 3, and module one after 
another through piping 7. The tank 6 is connected to the circulating system 
through an incoming-side by-pass flow passage 9a which is branched from the 
piping 7 between the pump 2 and heat exchanger 3 in the system 8 and 
outgoing-side by-pass flow passage 9a which joints the piping 7 between the 
module 5 and pump 2. 



ILL 



m 



Q 



.JS 



LEGAL STATUS 

[Date of request for examination] 10.06.1997 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the examiner's 
decision of rejection or application converted registration] 

[Date of final disposal for application] 

[Patent number] 2801 998 

[Date of registration] 10.07.1998 

[Number of appeal against examiner's decision of rejection] 

[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 



Copyright (C); 1998,2000 Japanese Patent Office 



(19)B*H*SIWf C J P) (12) Q >£f Q $g ( A ) 



^§¥6-125188 

(43)^» B 6 ^(1994) 5 M 6 B 



(51)Int.CL B 

H 0 5 K 7/20 



M 8727-4E 
B 8727-4E 
F 8727 -4E 
7165-5B 



F I 



Suffer? fS Eft 



G06F 1/ 00 360 C 

H 0 1 L 23/ 46 Z 

aM$ *bh* «*^^i2c^r ii jq *u*h^«£< 



(21)djgi#^ 


#lg 3 P4-273239 


C71)aiBA 


000005223 












(22)tBHB 


¥^4^(1992)10^120 






«iS?JI|«;i|**rS«* ) JRE±^Eatt , 1016#* 






(72)1 


mm 


W^JIIHJIWm^JSKi^ffl^lOlSS* 






(72)# 


mm 


»ja am* 

1 1 l«J 1 » rfi +lKK±/h ffl4> 1 015#* 






(74)ft@lA 


OjJII 3HJ9 


(54) l%m<X>&fcl 











(57) mm] 

2 t^S&S 3 Pel (ASBIS 7 ^ S^ft-rsSEAffl^ 




(2) 



flrHJ¥6 - 12 5 18 8 



»«E(I)*»ip-r*JRXSlil(3) t. 
(6) t^fL, 

HUtE^>y(2), jU£«§g(3), ^tya-M5)& 
iEf ( 7 ) \z «k 0 JH C&flk L T«»* ( 8 ) ft «jsg L , 
mtR2>2 (6)fi, fltTBB«iS3i%(8)fc:*W*Ji?>7 r {2) 

ijfc&fcB o ) FbT©@e« < 7 ) j&>e>#ert*8iA«AW a- 

XflHSO' a) £. 

J^ai^^i-JKS) <h#>:7° (2) RHWffiW (7) fC&SfE-T 
^^ffiffiAW AX»1tS§(9 b) &^LT»SR* (8) ictt:^ 

«-r«»tt"i»iW(i o)«r«A5W*isiie*©«?-ts 
(8) ttD-tffiBizmmr) a Dftistt, ttrtessm 

#JjA'^V1X?jltE§(9 b)ft. j^fgiD (1 D(0±a5tflE«!L 

tzmmm i $fctt2Ktt<D«T«8§©?fraJ8it. 
t»**4] £fcte2fE«£©«^«ig§©^£Pg 

BC43tt-5iffi A#JA*-f ( 9 a ) ©SEW ( 7 ) e> © 

f*3£&§§ ( 3 ) £ i$£P^ -/a-iK5) IHKOM 

5 ] fflrfESfiUifllA-f /t*8EK (9 b) t« 

(8) .£ o (i nfttstf, ^o, mmm 

flJVWAX«i!&(9 b)ft. l)W±BB»r»«!L 

(6).£«HS0 (1 1) iftMT* ttiB »)«**{ 1 2) (CfStt 
81. 

(1 1) £(D*l?-BBfcH:, ffltiSO (1 ft* 

its; (i3) *«ttfc»*3S 5 6 tEi£©s 
Tt«§§©?££Pijm. 

[»*5i8] «HE»SJ ; E^3.-;K1 5)£3p>:/(2)IW 
©IE* (7 0 (1 l)ft»tt, ^O, RfficW 

0 (1 l)ft©&#ftn^;&mT5^>bA\>U:/(2 3) 
ft, SfflDIl l)©±Wtl8ltfctt*Sl. 2Jfctt4 

[lf*i!9] trSEiftAffljn-r A7.»fts§(9 a) icte, tlgl 

^(8){|iJ^fiFf^<OJ£^lC7 t j:Si:ll8<#*fi»^^U U-7 
4) ft»ttfc»l#« 1 , 2, 3, 4, 5,' 6, 

Ax?jft^(9 b) ©urn**— *fcttpf#£Ktte, 

5) ©#M«ft. Mt>-tt(2 1K Ash 
(6)fc»ttfcffi*ir>-y-(i 7)(Cct^^ttifflc7) 



Bf^OM»tLT3C<tS-&*ft9ffll»(l 6) tft*-r*ai 

SfcIS 1 , 2. 3. 4. 5, 6, 7, 8 £/tte9I2®<£>m 
T«©ftSJlge, 

i ] atAfliA-f^^atBso a) taitaflim 

ft, #IJBflW»f1^ffifcra»E#(l 5)£, 

Iftttfcll7J-fe>-tf-(l 7) fcJ;*ttHiMftttffll*£?-4:£ 
itfftlWlftfT-5*IW8§(l 6) tft*-r4W*«l. 2, 

3, 4, 5, 6, 7, 8 ^fcttSSBOcrofl^ggCOi^^l 

2] m^^yO (6)fctt, (6)[*I#3t 
£©JE*K&4 «fcfl.«'M0»8&ft HK #ftffi Afcfg 2 © 
U iJ-7A;l/^(2 2) ftiSttfcWsR^ 1 , 2, 3, 4, 

5, 6, 7, 8, 9, i otfciii 1 be«Ic©i;t«§§© 

[0 0 0 1 ] 

[M*±0f«JB#»3 *f€BJ«. ^t^SJKHE 

»ft. ^^ft^^^-y-T^spftfT^-sm^^w^^e 

[0 0 0 2] 

[«£*©ft*3 mT«§§©M«H^ftfT&-5fc 

0, »*W4*t*&-r 6 t, $&lft«at 

^§§3^, «^««4fc»atiftias5. ft*vittwsic 

»«*1i--5?frSl ; Ev f i-;i'5ft#|fiKS*i:LT$*. * 
ME lft, *>£'6, #>:/2, ^32^l§3, ^-SP^^a. 

[0 0 0 3] 

© * b < 7i ^ (C t> frfrt> <b -f , ±3* L fcfit*^ (C *3 
l^Tte, ^>^6*«(il85fi8©— ^ft^1--5fc» 
(C 5> >t? 6 £{&<DUtt£<n!£t>mt&<nftm. riftft^ 

JI^^*m?Sf $ tit L S -5 <t 1^5 ^^.ft *-T -5 fo ©T^> o 
it. 

[0 0 0 4] -T^b^, ifS^8^tf^JR©*-&(C(4, 

«m*8 Kttsmatftfftjsbfcigi 9tcsje>^/j:«t5 

Mffll^tiOM 1 ©3i;SU£# ? ±#U fW: 
#*'5^>!f rt£EO±#**-t©*S«ill3S8 ©n^±# 

8 ft^ij£1--5ffi©M^©EE^ftffiMS1±-5C: tfi, $IJPI 

[ 0 0 0 5 3 7i*3, Ei9t*D^T, aw^^ti, Uli 



(3) 



»BB¥6 - 12 5 18 8 



l^<i> e 0 19tttt^)7^77^7htt Ull 8 

fc^-r&SRfit^LT^snTisO, I$«I*|T©#8I5 
fi[<Z)iSSttll8lRl«PT**Sfc<7)tLTl/^. 

[0 0 0 6 ] *5&g§tt, &±<0^£*#»Tr^<&3n 
fct><0T*e&oT, «S«8(E>JBE*, *3J:^EB3firC0£E 

[0 0 0 7 ] 

IBff 7 K i 0 J«K:igttLT»Sl* 8 £ffii£U sme* > 

5 £/R>:/2 [«(DiB« 7 fc^«E-r*«EHifl!lA 
-f ;i7>«t&9 b £^LT«S»8 KS^Snatt^g 

[0 0 0 8 ] H5tC^-rJ:5tC, ^>^6tc, |*J 

fe£^teEI7 tC^T «t&WAWAXtftg§9 bt 

t^-e-iSKBBtCffiffiSO 1 1 SKSttS ^1 i pJfiET 

[0 0 0 9 ] Set', ±8H?**P«tjfi^*3^T, H3fC^ 
-fi;5tc, ^A#JAW /1ASEK9 a ^SMg§3<h^ 
£P^B^-Jl/ 5 PbI^IB* 7 e^RT-i) £ t fcpIfiET* 
0, ^SltlUc&^T, «fEHiffl!lA*-f A7,i?KK9 b tiS 
S8 £<Z3^ffitCil£fflO 1 1 £Kt*fcO, EI 
9 \Z^~t^o\Z, 6 (tfftfflt) 1 1 t%mTZ>{±W 

S§9b£LfcD, 01 O^^-rckf*^, ffiffifflOAM'AA 
ffi£§9 bOiftiSO 1 1 i<7)J*#BB^y X;H 3 

[0 0 10] £fc, Ell 1 KaVr.fciK:, ^^^i- 
;us £#>:72iH<0ia«7<&ifc+£, ±ffi*c^>h^;i/ 
^2 3£ffi*.&fj£Hg 1 1 SlSttS CtfepJfiBTfe^o 
£btc, EI 1 2 IcSVfJ; 5 SKAfl'JA-f A°XSf!SS9 a 

mm% 8 fl!i**Hffscoffi* t m u 

U-^/t;uy 1 4£Kttfc?K EI 1 4tC^"r«fc-5^, Sit 
AffiiJA-f /1*Sfcg&9 a <hffiHi#JA>r AX8B&9 bco^T 

WStfPl 5<D5^HgJ$£, «ja-fe>-9-2 1, *5 

^©HJSfci: UT^fc$i*3ft!ffl§§ 1 6 tci 0$W*r-5 d 
tfe^TfgT^O, ±fSfM«g§l 6 fCckO, ffl 

BE#1 B^Mffifcftffsatu «SB*8rt£Bm&E 



[ooi i] setr, 01 i \z^&o\z, 6 

< 2 CO U 2 2 SKtt* - 1 t> 

[0 0 12] 

tt*?&a-lCO||i8R8(C»L/T, #>^ r 2€:8ISB'r*± 
■5lc:A-lVl;*«tB§9 a, 9 b^^UT^>^ 6 

^>^I*]I£te, AW1A8ft&9a* 9bttiS 

,^8 tcos^*tcfe^^fis^8^EE*i, aw a flit 

£§9 a, 9 bcD^SinCOMa-r-^Aen^o 
[0 0 13] ::t^ m;u»9a, 9bCQfl1H*£S 

gAW/U?M9 a, 9 bcO^fiJnSrjSfiffitCiftJg-r 
^^litC^O, ^>i7rtEEtt81R^8©ffi^^fl3«h(Dffi 

[0 0 14] Sjfc, W*S2BB*<Z)55Wtc43frtS3*tt^I 

f^JEc^ltj£{£«£i±, W*« 3 E«Eco«» 0 1 1 
«»*8<Z)8ftitS:-SffiT*i3:, 1 «<h»JS(&#llt 
ftff 5. 

[0 0 15] W#«4fB«<0«Wtc43^T, * 

fc, «*^5 8H«<Z)Ka^H43tt^>?«}B 0 1 111 

m\z&n%\±mK)%mi 2, &£.m^mi %^m<n ; x 

)V 1 3 tt, ?^rg 0 1 1 ±U<D^m 1 8 «hig;ffl(^?&«S 1 1 
[0 0 16] £fz, Mf*«8gE«co»Wti43^«)*KfflO 

1 in, »*«3iE«co»^i:rafl»^ mmms <Dmm 

[0 0 17] SetC, 1B*IB9 8B«E0D»J 'J"7A^1 

jfl]^, m^mi otm<n^m\z&rt%mm:# 1 st4, ^ 

>d7rtff^ktCct*«8ll*8©JEE*Se^S:ffl«L, 19* 
^^8^co/±^j-tr>it 1 7^"ltSfflA«— ^t^Sct-Stc 

[0 0 18] 2ffi«<D»iKfcfc#*J6 2 

^>^6*«t^«aiJR8C*3frt*ifl*3ttEE*±#S: 

[0 0 19] 



(4) 



#BB¥6 - 125188 



s«7 tCct o±isnijf : Ta^$n^, sic 

a, 9 b*^LT«SS*8K:8fi£tt3. AW/IXffiSS 
9 a, 9bH S5iilffl!l9 b^>^2<DiSKAfliJtd, SKA 
fiJ9 atftfy7 2<Vftt}imzi%mznT^Z> 0 ft 43, El 
1 fC43HX^ 1 <Dmtl<Dft%\Z, 04>5cEPT^$nx 
439, 2>>7 6\t, ffifflSiTi&oXfc, B81fcSX*-3X 

[0 0 2 1 ] ±ffi?^3e«tc*3W§/E*»*^^Efl^(c: 

Ro 



O^X[2 2^^fc E12 t;:43^X£#Ite;, «S^8|*Itr 

*fll*VNWAX8it8S9 a, 9 
b,- 43£^>^ 6ffi#(am;ft#*£*;U H3 1 9 tm 

&±&\sfzWm$2 &mfaT*7sk2tlT\,>Z>o ft43, 0 2 

\z&wz>7)V7t^v mi \z7jk-t&$mizftfoL 
x^£nx4oD, mwfar^&mi&mzmsmmTfo 

[0 0 2 2 ] ^>^7 6s\<DiMKWWt7>m$&9 

K9 b<B8K#*£tn;S:RQ, A-f AXiffi&<£>*SI8c,£ c , h 

\z&rt%mm%8(DE.t]$:^n j enp\, vot-tzt.. 

^>^l*]JE<!:pi, po£0>IW««. 
[0 0 2 3 ] 
C»13 



Po + 



Ri 



Ri + Ro 

[0 0 2 4] £ftD, 09*tf, Ri = Ro ft b te\ 
>^f*]EEte, (pi+po ) /2<>;*L<ftD, Sfc, 
Ri » Ro ftbtf, ' $>9faW& po <h^L<ft 

[ 0 0 2 5 ] ddX, ;W/WJitS&9 a, 9b©«t#;JS 
JaRK Rote, 8fctt<Z)rtg, ii^tCiSM^n^^ 
^coSl^n n D^J:*0^SnI^XS>*3, KiffittffitaRU" Ro£ 
SSSE-rSdtfrCctO, pitpo^PBlcDttjSOEE*^ * 
> £ «h« L < ft 5 J: 3 KiS:5£f 3 CI £ 

Ro 



Po 



(1) 



Ri + Ro 

[0 0 2 6 ] L^T^X, ^<&po ^^>^«E^DA 
p£ttffi<K5tbXi3W-tf, JWffcSIS 8«<7)j£ 

ti^m^mx ot^s d <h ^ft o , ?fiffi^±#«x 

[0 0 2 7 ] Cl(0«'&©iI^±#ffl3©J*A p 

[0 0 2 8 ] 
[*2] 



Ap = *>^f*)EE -Po = ■ , _ 
Ri+ Ro 

[ 0 0 2 9 ] tti%> 0 Z.(Dm^s po &5>?fa!±lZ$i 

Ap(7){Ite, d0J:5ft^J!:^£i;ft^ 

[0 0 3 0] ft43, &±<Bt&WK:43V>Tte, 
{Cffiofc^, ^cS»C»L/XB8ttSnxt^llBft^tc*3li . 
Tfc, »ai»8 6C>JE*«:{g;<CTASS»***5!ffSnSfc 

[0 0 3 1 ] &%W<Dm2<D$£MM&m3\Z7jFi'f Q £<D 

43, J^Tco^^JcO|ft0Jtc4o^X,, ±j£Lfcgy60iJ<i:RI 
■5* 

[0 0 3 2] dO*JS^]^*5ttSt8a*8<^£E*»ffi 

te, P4^f cfc?tc; ±3zlSUfc»l^^JS^JtiBSIll«l 
X ^>^7 6^©«tAfiJ/W^XjSftgg9 a<7)&» 

£**$#ESI8g3 ir^ya-jVS (t^rac^ttLXIri 



(Pi-Po) 



(2) 



D, fgl^MWlftbX, rtJE<B±#ttZT< ASDIC'S 

[0033] &$£Mmiz&\,*t\z* mtkm<Dm 

<£<Jfl3A6nsfc»H, »J« l (DMM%fflz-Z>z: t^x 

[0 0 3 4] 0 5tC±j^Lfe*Ms^JfC*3^S^>^6cO 
^S:*:T, dc^^^Jte, S?Efl5S(Z*3^Xit*tC*«lT 
fed, ^>^6it ^IfpJligBl 0 ^ffiA^>. »14pJ» 

££5£»/£;*h5fca>T, El^©3¥tt pJftSB 1 0 tt, 

\Z, #ttpli&«l 0©KB<SC«tt, *>^6(DifdT* 

[0 0 3 5 ] ±BE»tt^I»W 1 0 6DS»*S:E 6 fC^-To 
B16^*3^X^«l«5¥ttnI»gBl 0^*Lftl^>^ 6 



(5) 



^BB¥6 - 12 5 18 8 



>i7 6 %&mr%m£>0W&-$>$\Hmm?tKr<> 
[0036] m§\z&\,*xw*>ftt*&t\z. ^m^mi 

<h C 5TfflfM3a***ffiSi* nt U S -5 CO \ztt b , 3M4*J 

[0 0 3 7 ] Sfc, EI7(c^-rj:5*c, r^mffJjAWAX 
«£»9bt«a*8i:CDJSIBWHK»0 1 1 «r»W\ K 

i«o i i<D±B\zmmw^'rtxm&9 b*ssit- * 

£ *am 8 -\coSr« l &AP##t;:i3 * 

[0 0 3 8] M7 \Z^^o\Z, iffiffifflJA-f^A 

St&9bte, #ffiLfcMiSl 8 jW&^KSftBf 

51:, i2 0i««l€:S*«iBO 1 1 SStfs: th 

[0 0 3 9] E9tC^-r«t3{C, » 2 ©HffiffJ 

6^0 11^^, tt«JDW»l 2£;frbTl*ttKfll 
U «tt«J0ffi*f 1 2^^?Ll>fe?L^«ttiffl/\^/^X« 
&9 b£LT«/&Lfc9, SI 1 0 K^TJ: -5 \Z, f±«0 

a»i2i:;x;n3SK^ 6 facoftM i £y 

XJH3S^LT«SD1 1 £0«&T*±3K«J5ET* 

[0 0 4 0] ^, H9JC*^T, tt«J0ffl*J 1 2 ICffi 

[0 0 4 1 ] 01 1 ^^±7^ ^^'a- 

ch^>^2r B 1^I21 : 7(7)^^^ffi^O 1 1 £Stt, 
RflJiiO 1 1 l*ICD^;#:*^BB^tt[±l1-5^> hA;i/7*2 

3*mmo i i<D±ffl\zmizt, m? iz^Ltzmmm 
tmmz* mm*) 1 1 tc43^T«ai*8<oaiji^ig^s 

[0 0 4 2] »#«:^»^*mr«^> h AVI/ 7* 2 3(1 



sBfrjt-rscfc'S^, :nbcoAvi/7^@^jicffiit#^ftf 

[0 0 4 3 ] ft 43, El 1 1 tC&V>Tte, m 1 £>3ljKS#J£ 

<DmffiimzttLTmi%z.tbp]mx&z>o st, mm 

fflijAWA°X^£§9 b (Dmmm 8 ^<D£>ffi&tm?£ 0 1 1 

tcofi:«ii8«tt, mi KD^oizmmv 1 i<z>;£**±8ft 

[0 0 4 4] EI 1 2 tC*|g0^CO^3 (D&ffiMiTjk-fo Z. 

(omffimi*. mmm8<Dizti$:m9)\zmm?2>z£$:vj 

mtLtcbW, tftA<PJJA^A°Xtft£&9 aCDi£ + f3te, 
>J 4#iE»£n&. U -7 AVI/ 7* 

Hit flilR»8fflW0f^^E^tC^*r^<i:, 1 # 

8<Df£t}\t, &T<D£v{ZfcfetiftZ> 0 
[0 0 4 5 ] tftfo-fe, ffifi6D±#«tcJ: 0 p i#±# 

u u v-y/vv? i 4 <D#ftmmt} t, uu 

-7AJl/7*l 4teBH#*&8£>, H13lC^1-J;5 

<c iju-7;\^7 , i4«<{:^nr, Rite 
(2) sCctD, lAlJffllHlAp^ 

«jnu fi»*8<73jE*tt,-*T**o©ffii»-e*t?sn 

ttf&H ch'J U-7A^1 4<7>^tt<h<7)£&A*^|g<7)p 

an o o %BB#«js*Tti, pi«, ib§^^®jje^^# 

[ 0 0 4 6 ] ft43, :^^^'JtCi5V^T, &>{7 6\tffi 

Ell, 3, 7, 8, 9, 1 1 (C^-T#?t^^i§3 £7j< 
^S<tt"S : ch b g 

[0 0 4 7 3 HI 4fc*55W©»4<D**WS:^r. ^ 
CO^SS^'JiC-fe^T, ^>i7 6<h«iBS8<h«:lglSc1-^2 
*CDAV/N°XfjS£S9 a, 9btClt ftilffllgl 6*^C0it 

^iz£o#rmmm2nz>mm#i s^Kttan, 37 

7**i8tt6ft5. 

[0 0 4 8] [ill SHWJffllSSl 6tCj;SWS^l 5 Oft] 
i*<ast, $l«8gl6tt, ^tU«AWAX«tg§9 bl: 



(6) 



WmW-e - 12 5 18 8 



[0 0 4 9 ] ^0<S*. ^>d7rtJEco±^tc#^:^T, 
SSEAfFJjAW A e X^S£9 a<Z5j^Kfitn:Ritt«^L, iJitHi ' 
ffll^-f bcOMKffiSiRottiittlL, (2) it 

[0 0 5 1 ] £%t>£tlZ>o fzTzL, A volt, WmVz 

$>Z>Z.£, &<kZf (2) 5££m>Sc^ (3) &\t%t<D 



(DA p*^>d?rtE(0±#ai:-3£(Z)S*«Oj;5H, 

[0 0 5 0 ] 
[ft 3] 

Ap ----- (3) 

[0 0 5 2 ] 
[»4] 



Ro 



[0 0 5 3 ] z.mz. 

[0 0 5 4 ] • 



Ri-f Ro 
[ft 5] 



(Pi-Po) 



Ri 



(Pi-Po ) 



Ro *>£i*ffi - 
[0 0 5 5 ] £&MT-g%o ZZ~C* (pi-po) ©ffl 

s 0 LfetfoT, ^>^rtffi^fitc^LT, (5) sea* 

SftSSRi, Ro<0J:bK*l,<&£«fc5tCRu RoCOfii 

mmwmmme>m£-fz>z.£.\z&D, (3) jScb^h** 

[0 0 5 6 ] ±»Ufc*Jfift|^*3^T, W»#l 

5l±, atAfflO, «f±SfflAW/N°X^£§9 a, 9bc^M^tC 

t>wc»tK set, fen»»i 6^A*$ns*mffl 

T> #iJAte\ H 1 4<D l^SURT^-rct-iK:* ^>^6 

So 

[0 0 5 7 ] ±ffiftijffll»l 6 PI 

^JffiT&S. Will m\M/Wrtxmt&9 a<D 

ffllSil 6^*d^T, [211 6tC^1"«ia*fT/«i:A«i^o 
[0 0 5 8 ] &*5, Ell 6\Z&^Tk\ZlE<Dm<Dmm^ 

ftstsns. ssk, p i Y>%mm. ctojs^ 

pJfigT&So 

[0 0 5 9 ] m 1 7 ±izKL^^»J^4o^S^>^ 

*5^T#tC*gST*0, ^>i7 6(Ctt, IS! 2 CD 'J "J -7 
AVU^2 2A«Rtt6ns. Z <DWi 2 CD V 'J-7A*JU:/2 



- 1 



(4) 



(5) 



APo 

*>S^»^cd^B&M<#£«AT#?K fit Tactile 
[0 0 6 0 ] f&fc)^ ±i&Ltz&$zffiMlZ&\,*T, J± 
<, (2) S«fcO, (pi-po) 7&^CD±PI"CfeSC:<2: 

*«fc*^ 0 Lt^ot 7 y > 1 9 <nm% \z&%>mi&± 

ifi * & JE * ^ JP t> S Z £ tc t> & 0 1# S # , C <D J: 3 & m 
&{Z, ±f5?g2 <7)U U-7Ajl/7 , 2 2^6^>^rt^** 

S8RK8 \Z&tf%mjKteI£ti±¥}'Zfcmzffi±-?Z>C£ 

[0 0 6 1 ] 

[0 0 6 2 ] ^>^KPtt^g|$£fSWc*f£fC 
[0 0 6 3 ] SAfflA^ A°XSt£§£, S&X&ggi: 



(7) 



¥fM¥-6~ 12 5 18 8 



[0 0 6 4] £tc, fiftAfflA'-f ^7>ffiffi\Z>) v — y^ji 



im 1 8 ] i&mwz^Tmx'&z, 

[hi 9] femmz&i,f2>i£t)ttifi*7K-tmT*&%. 





1 






2 


^>?° 


[ III BOffi J 


3 




[0 1] #5£S3O^M#J£^1-0T&£o 


4 




[[2 2] 0 1 CDJ£;b^?fJ0T&£o 


5 






6 




[04] 03 <DJE*^0T$>£o 


7 






8 




[0 6] 5W4^I»«B©l!if^S:^'rBIT*S. 


9 a 






9 b 




[08] ^2©^ffi^jtrffis»5*K^fc^^j*^"ria 


1 0 






1 1 




[09] m8<D&mmi:K'rwe%>z>. 


1 2 


tt«J0BB*if 




1 3 






1 4 






1 5 






1 6 




mi 3] u u— 7y\*;uy^»f^*^-riaTftSo 


1 7 




[014] *5£B^COS4<7)^«fiffilS:*TigT*S. 


2 1 




[0 15] WB#<Z)»fP*S-rHT*-5. 


2 2 




[016] fSiJWSOttf^&^-rBITft*, 


2 3 





[0 3] 



[04] 



[1215] 



-+M I. 






(9) 



# 0B¥ 6-1251 



[0 8] [010] 

m2 (ommi^ms o tmnztsm^-tm m9<om<om r Mim't^ 




• 



(10) 



Jt#M¥6 - 12 5 18 8 



[Ull 3] 



y y— 7/v\s?<Dm{?%yFtm 



[mi 4] 




[0 16] 



K3 HQ 

« g 



3& 



IP 
x 

+ 



fa EI 



II *Q 



=B 
4¥ 



r> ®— ^ ®-| 



#ISg 196) 



i 



[017] 




i 1 



CVJ 



t 



4k 



[0 18] 



(11) 



W¥6- 12 5 18 8 



[HI 9] 



® 



0) 



(51) Int. CI. 5 m&ltm frl*lSa#^ FI ftWS^fiSflff 

F 2 8 D 15/02 1 0 1 K 

G 0 6 F 1/20 

H 0 1 L 23/473 



